No necessary and sufficient condition for reachability of switched linear singular systems has been found, exceptuating the case of the so-called "equisingular systems". Such a condition is not valid in the general case, as examples show.
Introduction
The study of characterization of reachability in the case of switched linear systems, including those which are singular, arises from the practical importance of such systems. In the case of non-singular switched linear systems, an algebraic characterization can be found in [6] . Necessary and sufficient conditions (but not necessary and sufficient) are provided in [4] and [5] . A necessary and sufficient condition for the so-called "equisingular" systems is provided in [1] . This condition cannot be generalized to systems which are not "equisingular", as the example in the last section shows.
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The structure of the paper is as follows:
In Section 2, we summarize the definitions, we need of reachability and switched linear singular systems.
In Section 3, we recall the different results obtained by different authors, including the algebraic characterization by the authors of reachability for "equisingular" linear systems.
In Section 4, we consider an example which shows the impossibility to generalize the algebraic characterization obtained for "equisingular" systems.
Throughout the paper, R will denote the set of real numbers, It can be written as
where ( )
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and at least one of the matrices i E is a singular matrix x t x = input u and well-defined switching path σ.
We will assume from now on that for all ,
(the subsystems are regular).
For all linear subsystems, we can consider a standard decomposition.
That is to say, there exist ( )
such that:
is a nilpotent matrix with nilpotent index
Let us denote by h the maximum of the nilpotent indices of matrices , i N for all singular subsystems. 
That is to say, ( ) ( )
, 2 
at . More concretely, we will state the results obtained by these different authors. In order to do that, we first need to introduce some further notations.
In the following, given two matrices [4] . If a switched linear singular system ∑ is (completely) reachable, then . 
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Theorem 7 [3] . Let us assume that 
In this example, the conditions in the statement in Theorem 7 hold:
and .
But this system is not (completely) reachable, as it follows from the computation of the reachable states obtained. To obtain them, we need to compute:
( ). 
, Im 2 e x f = Therefore, the system is not (completely) reachable. Note that this conclusion is true independently whether the controls are required to be admissible or not.
Conclusions
The necessary condition in Theorem 7 for reachability is not in general a sufficient condition, even in the case of admissible controls. The necessary and sufficient condition in Theorem 5 is not a necessary and sufficient condition if "equisingularity" does not hold, even also in the case of admissible controls. Though, it would be most interesting to obtain such a necessary and sufficient condition, the results obtained up to now and the examples show how little feasible such a condition would be found, independently on whether controls are assumed to be admissible or not.
